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OPERATING CONVEYING EQUIPMENT
James M. Beck

Y

Moving seed and their products is an important part of seed processing and can cost seedsmen money if not given proper attenti on .
When conveyi ng seed as opposed to conveying feed, grain or other
bu l k material , the quality and value of the product can be adversely
affected. Most seed are considered to be fragile; they must be handl ed
gently to prevent injury . High quality seed are pure seed and should
not be contaminated by mixing with other seeds while being conveyed;
thi s reduces their quality and value. Conveying in itself can add
nothing to the quality or value of the seed, it is a cost or negative
factor that should be kept to a minimun.
A wide variety of equipment for receiving and conveying seed is
available to the seed processor. His choice shoul d be based primarily
upon the type seed to be handl ed, the capacity desired, and the equipment should be self-cleaning or easily cleaned to prevent contamination.
A brief description of the most common types of conveyors used in
seed processing follows.
Common Type Conveyors
Screw Conveyors
The screw conveyor is one of the oldest and simplest methods of
moving bulk material. Generally speaking , the power requirement or
operating cost is relatively high, depending upon the length of the
screw, the slope at which it operates, the type flight and bearings
used, and the internal fricti on of the material being conveyed as determined by its weight and moisture content .
Because of friction among seeds during conveying and the
possibi l ity of seed cracking due to dented conveyor housing or bent or
worn screws, and because they are difficult to clean, screw conveyors
are not generally recommended for easily damaged seed. Nevertheless,
they are commonly used for the cereal grains, grasses, and small seeded
legumes and have definite advantages when used to handle the by- products
from seed cleaning machines. They are less expensive than other type
conveyors, can be used in any position and can be easily adapted for use
in congested areas.

ll Mr. Beck is Research Associate, Seed Technology Laboratory,
Mississippi State University.
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Drag Flight Conveyors
Drag flight conveyors are used for either horizontal or inclined
conveying applications . They consist of a "U" type trough assembly with
a terminal or drive-end and a tail or take- up assembly . Flights of
assorted materia 1 shaped to fit the contour of the "U" trough are secured to a special chain by attachment links. The return empty flights
pass along the top of the trough held in place by a return support rail.
Material fed into the trough is thereby pushed along its length for discharge at the end of the trough or through intermediate discharge gates.
The non-metallic surface flights prevent abrasive wear of the trough
metal and helps prevent damage to fragile commodities.
Flight conveyors have wide application in seed handling because
they are practically self-cleaning and can be readily inspec ted. They
are suited for multiple inlets and outlets; however, units with several
outlets may permit slight carryover from one outlet to another. This
problem can usually be corrected by locating brushes over each outlet
where the carry-over occurs . It is also desirable to have any surplus
material carried out a spout at the end of the conveyor to prevent
mix ing.
Belt Conveyors
A be 1t conveyor is an endless be 1t operating between two pulleys
with a shaped trough or idler pulleys to support the belt and its load.
Belt conveyors handle bulk and packaged material in large or small
volume, carry up slo pes to 25° or more, depending upon the nature and
condition of the material handled and the surface texture of the belt.
Belt conveyors are low in power and maintenance costs, deliver
uniform volumes at high or low speed, have few parts subject to wear,
and are simple, quiet and reliable. The initial cost of a heavy duty,
high capacity installation is rather expensive, but utilization of a
belt system often results in surprising ly low over-all cost per ton
handled.
Essential parts of a belt conveyor are the belt, the drive, and
driven pulleys, tension adjustment mechanism, idlers and loading and
discharging device.
Material can be discharged over the end of the belt or along the
sides by using diagonal scrapers or by tilting the belt. The most
satisfactory way to discharge seed along the length of a belt is with a
tripping mechanismm consisting of two idler pulleys that diverts the
belt into the shape of an S. The material is discharged over the top
pulley into a side chute. Trippers are usually mounted on tracks so
that they can be moved to any position along the length of the belt.
Another arrangement for multiple discharge using belt conveyors is
a shuttle system that consists of a moveable belt on a track l ocated
underneath the discharge of an el evator or end discharge of a belt
conveyor. Material discharged onto the shuttle conveyor can be discharged from either end of the shuttle simply by reversing the drive of
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the shuttle belt, thus any point within the length of the conveyor can
be reached.
Vi bra ti ng Conveyors
Vibrating conveyors, also called oscillating or shaker conveyors,
move materials uniformly in a continuous flow along a metal trough that
can be 11 U11 or 11 V11 shaped, or through square or round tubes. Material is
conveyed very gently and the units are 100% self-cleaning. The trough
is mounted on rigid inclined toggles and is usually driven by a constant
stroke eccentic drive. The horizontal motion resulting f rom the eccentri c is transformed into an upward and forward pitching action by the
inclination of the toggles. The material moves up and forward with each
vibration while the trough returns backward and down. The result is a
series of rapid pitching actions which produce a total net movement of
the material toward the discharge end of the trough . Short feeding type
conveyors are sometimes powered by an electromagnet that can produce
different vibrations depending upon the rate of feed desired.
One of the most outstanding advantages ofthe vibrating conveyor to
the processor of pure seed is that it i s completely self-cleaning and
easily inspected. They are often used to convey seed from beneath a
cleaner to an elevator leg on the same level.
Vibrating conveyors are available in balanced or unbalanced construction. All units are considered non-choking and have low power and
maintenance. The balanced units shou ld be used for longer distances of
up to 100ft . or where vibration is critical, or when the conveyor is
hung from overhead bins or other structures that are not rig id .
Bucket Elevator
Bucket elevators are probably the most widely used method for
elevating bulk materials. Various types and designs are available to
meet the requirements of different materials and operating conditions.
The centrifugal discharge type i s normally used for free flowing materials. The gravity discharge type which include positive and internal
discharge types are used for light, fluffy and fragile materials and
those having a tendency to stick in the buckets.
Centrifuga l Discharge Type
Basically, bucket elevators all have head and boot pulleys over
which belting travels and onto which buckets are attached. Material
picked up by the buckets in the boot is carried upward and di scharged as
the buckets pass over the head pulley. Since discharge from the buckets
are dependent upon both centrifugal force and gravity, the shape of the
bucket, the speed and radius of the head pulley and the position and
angle of the discharge spout must be in proper relati onship for effi cient operation. Elevators operated slower or faster than the speed for
which they were des i gned to handle a particular type material causes
back-legging or the materia l is thrown against the discharge housing .

80

Centrifugal discharge elevators are not sel f-cleani ng, but there
can be features incorporated that aid in the clean up. Pulleys can be
equipped with solid ends and spacers (washers) can be inserted behind
buckets to help prevent material from being wedged between the buckets
and belt . Boots can be equipped with slide clean-outs , drop bottoms or
with air suction adaptations.
Maintenance of these elevators is normally very low unless basic
principles of design have not be fo ll owed by the manufacturer.
Gravity Discharge Type
The gravity discharge elevators are designed to discharge the
material externally or internally. Normally, the external discharge
type is not found in seed and grain plants . The internal discharge
type, that may have buckets with up to four separate compartments, is
now common in seed processing plants where gentle handling~ minimum
clean-up, no mixing and quick change of product or variety is essential .
The buckets are mounted on two chains in a continuous manner; this
is why they are often called 11 continuous bucket elevators". They are
ideally suited to handle fragile products such as edible beans . Loading
is internal, by gravity or metering feeders . Buckets are close together
with overlapping li ps to prevent spillage. At discharge, the buckets
are inverted for internal dumping into a chute spouted to either side.
Because buckets are attached between two chains riding over sprockets,
various configurations at the head or boot can be adapted to fit requirements. For example, a lower horizontal run can pass under a dump
pit before making the ventical lift . In a four- compartment bucket
elevator you can elevate to one cleaner; return the seed to the second
compartment and elevate to another machine and return to the elevator
from this second machine; elevator to the third machine and from the
third machine back to the elevator and elevate to the bagging bin. The
elevator would have only one motor drive and one set of chains and
sprockets . The chief opposition to greater use of the internal discharge elevator is the initial cost and greater space required.
Since all of you are interested in quality seed and because most
seed are considered fragile, GIVE YOUR SEED A GENTLE RIDE ... wherever
they're going .
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